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9=1 Summary
This technical information series (Tis) outlines a procedure for developing in-

structions and training materials for control panel operation am indicator and display
interpretation. The method Is particularly advantageous when the operator has to ob-
serve and respond to large amounts of data and manipulate mny controls, Its sarti-
bute@ are: ,, * yleetinlrestms

1. Provides the means of integrating the instructions for the use of all of lC eL

2. Organizes the inforuiation into formats that enable the user to quickly find .

the instructions pertinent to the immediate task.

3. Facilitates allocat the preparation of large numbers of instructions to ~
several people.

4. Facilitates Incremental devlopment of instructions.

S. provides direct output of reproducible copy.
6. Ensures complete coverage.
7. Reduces development time.

8. Reduces composition time.

9. Reduces change anif updut. costs over 90%.
The process is described In this 711 as it is applied to Mhe prepa ration of infor-

mation for Mhe tactical towed arra sonar (TACTAS) system Operators Manual. How
ever. it csn be applied with slight modification to sysotems baving sImaly complex
mac&hie interfacs.
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GENERAL ELECTRIC COMPANY TECHNICAL INFORMATION

Within the limitations imposed by Government data export regulations and security
classifications, the availability of General Electric Company technical information
is regulated by the following classifications in order to safeguard proprietary infor-
mation:

CLASS 1: GENERAL INFORMATION

Available to anyone on request.
Patent, legal and commercial review
required before issue.

CLASS 2: GENERAL COMPANY INFORMATION

Available to any General Electric Company
employee on request.
Available to any General Electric Subsidiary
or Licensee subject to existing agreements.
Disclosure outside General Electric Company
requires approval of originating component.

CLASS 3: LIMITED AVAILABILITY INFORMATION
Original Distribution to those individuals with
specific need for information.
Subsequent Company availability requires
originating component approval.
Disclosure outside General Electric Company
requires approval of originating component.

CLASS 4: HIGHLY RESTUICTED DISTRIBUTION

Original distribution to those Individuals person-
ally responsible for the Company's Interests in
the subject.
Copies serially numbered, assigned and recorded
by name.
Material content, and knowledge of existence,
restricted to copy holder.

GOVERNMENT SECURITY CLASSIFICATIOI, when required, take precedence
in the handling of the material. Wherever not specifically disallowe4, the General
Electric classifications should also be Included in order to obtain proper handing
routines.
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This technical information series (TIS) outlines a procedure for developing instructions

and training materials for control panel operation and indicator and display interpretation.

The method is particularly advantageous when the operator has to observe and respond to

large amounts of data and manipulate many controls. Its attributes are:

1. Provides the means of integrating the instructions for the use of all of the
controls, indicators, and display elements in large systems.

2. Organizes the information into formats that enable the user to quickly find
the instructions pertinent to the immediate task.

3. Facilitates allocating the preparation of large numbers of instructions to

several people.

4. Facilitates incremental development of instructions.

5. Provides direct output of reproducible copy.

6. Ensures complete coverage.

7. Reduces development time.

8. Reduces composition time.

9. Reduces change and update costs over 90%.

The process is described in this TIS as it is applied to the preparation of information

for the tactical towed array sonar (TACTAS) System Operator's Manual. However, it can

be applied with slight modification to systems having similarly complex man-machine

interfaces.

Data input, storage, processing, and output are performed by the time-share sub-

system (TSS) of the Honeywell 520 Data Processing System (level 66).

Figure 1 depicts the process. Physical data including location, identification nomen-

clature, and possible states of each item of interest are entered incrementally as they are
developed into working files (TCD-Al) (see Exhibit A). The data for each item is stored as

a separate line-numbered record.

The entry media can be punched cards, remote terminal, or Diablo 1650 composer.

In order to minimize keyboarding time the data is not formatted, however, the data must be

entered in the correct order. The beginning of each data field is delimited by a comma.

The unformatted working files (TCD-A1) are formatted and concatenated into file TCD-A

(see Exhibit B) by the timeshare command:

CONV TCD-A; TCD-A1 = TCD-A: TAB (t. t+l. t+2. t+n). RESE (001, 1)

1
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Figure 1. TACTAS Control and Display (TCD) User Data Development Process
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I v SCPDjuF..E DUPS NORMe W41 TE
2 &SC;P.IPS FALTv( EL.d
3 a SCP*fUPS F AJ..1I# hL
A j, t; P# uoS FALL aI EAI(
5 # SLFP PS NOft W4 N dHaII E
6 # SCP& UPS -14 0 m. 1.NLA n(
7 o SGP* UPS ALI 114AI 1E
6 lp b0sUFS ALT 1NPuIA
9~ &SLfrsUPS .WMa kP41 IE
10 a SCIPv kkA UPS QrMUAhA
11 j. CP kL.Cj UP-S ALlp1hHj 1!
12 uSCPDitkg UPeS AL1DOARKD
1.) IPICIDKE9 UPS 140k.l/kEWU UIb ALI
14 aSCP#DPS kES1JIkHiJ IL.
15 vSCP*WPS HES IAm .I EA k-(
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17 *SLe-.LSL (-P POULh APe-LILDoLKif..w

19 *SCP.CSL C-P F-Obvipc APLIEL.UvAe
20 #!iCP*CSL (-P dN,6Hwl1E

Exhibit A. TCD-A1 Unformatted Physical Data Working File

*LIST TCLi-A

00l 5c 1$CP NOf' UP 11A viHiITE
002 SCP DP5 FAULT ONFEN--
o03 tiCP OK, i [A JLT REt)
9,04 SCP I' F AULT DARK
005 XPP ), Nfn 1 1 IN NHITE
00o SC LJPS N(WMA I N DANRK
W0/ 5CP t)K, ALT IN IH I TE

Exhibit B. TCD-A Formatted Physical Data Perm File
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The t-values specify the tab settings for the data fields in file TCD-A delimited by the

commas in the unformatted file TCD-A1. The commas are automatically deleted in the

process.

The time-share program TCD (see Exhibit C) is compiled into binary coded decimal

(BCD) and stored in file TCD-C which is run under the control of jobstream file C-TCD JOB

(see Exhibit D) when time-share command JRN C-TCD JOB is entered. The initial output of

the program are worksheets which indicate the functional information required to complete the

instructions and training materials (see Exhibit E). When the worksheet is complete (see

Exhibit F) the data is entered into working file TCD-B1 in the same unformatted records as

described above for file TCD-A1 (see Exhibit G). The line number used must match those in

TCD-A. Working file TCD-B1 is formatted and concatenated into TCD-B (see Exhibit H) by

the command:

CONV TCD-B; TCD-B1 = TCD-B: TAB (,, t, t1 , t2 , t3 , t4 ), RESE (001, 1)

The physical data on TCD-A is correlated and merged with the functional data on file

TCD-B (see Exhibit I) by program TCD. The merged data is sorted by field priorities to pro-

vide the user with the ability to locate the information pertinent to the task. There are two

types of sorts: the first based upon functional parameters: action, function, range; the second

by physical parameters: units, assembly, and item. Both sorts are printed out in reproducible

copy format by a Diablo 1650 terminal.
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*LIST TCU

10* FILL PROvIiDES 4 jni5TRFAf TO] 'A1RGE A PRINT TCD DATA FILE
20 CHARACTER*Ho) LNA*3,L-Nl3*3,i?EA,RI-CB,LINE*132,DAM3i *1
30*[C 10 = DATA FILE A
40*FC 20 = DATA FILL b
50 CALL ATTACH (10,"1TC0-A1;".1,0,I,)
00 CALL ATTACH (20,"1TC'-3$13,1,0,I,)
/0 LfjCIJT = 99
do REAL) (20,90O,EN0=10) LNUi,RECB
g0 900 FORMAT (A3,IX.Ai0)
100 10 REALD (10, 90X). ENJ=20) [JA, RPCA
110 ENCODE (LINE.905) LNA,RECA
120 DASH = -1
130 905 FORMAT ( A3 ,IX A56 , "(" i OX,"] (', 22X * "] (",18I HX ,"]
140 &IOX,"J")
150 IF (LNA.NE.LNB) OTO 30
160 ENCOUE (LINE,910) ;?ECB
110 910 t-0HMAT (T61 A72)
180 DASH = 111
190 READ (20,90O,EZJD30) LNI3,RECB
2(XW 30 IF (LI-ICNT.LT'.25) GflTO 40
210 L14CNT = 0)
220 raRITE (6,91t))
230 915 I-OR'4AT (2HI11,LNO UINIT DISP/COINT/IND11,
240 & T32, "1PU/PS/3T"1,rso, "Ilmi,-ie
250 & T65, "ACTIONI.T75, "1PARAk4ETE1?/FUNCTiflN",T99,
2W0 & "RANGE/LIMIT,;", TI119. 08jEFERENCE,//)
2,-10 40 VWITE (6,920) LINE, (D Si, K=1,72)
280 920 FORMAT (2X,AI2-3,/T6I.,2A1)
2'YO' LNCNT = LIJCNT + 1
30 11) UTI) 10
3 10 20 iTOIP
320 ENDI

Exhibit C. TCD,Merge/Sort/Output Program

*LIS.T C-TCU .101

10$S$NOR4, ROUT (H I
20$11 DENT' 278 573-4,52-2993, SAS
30$ 'OITION'FflTUAN,NOMAP
40$sUSE' .GTLIT
5sS SE LECT8TTM/C-TCD
60$ 'EXECUTE
/05 'ENDJOB

Exhibit D. C-TCD JOB, Control Jobstream
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J26 O8SERVE,UNIT 18 STATUS,PrJAER ON & NOT READY
027 OBSERVESES P'16,ER STATUS,ENABLED
32b OBSERVE,SE5 P)h ER STATUSNOT USED
')29 9HSERVE,SES Prt Ef STATUS,lFF
)30 OBSERVESES PAR CINTRL SI STATUS,ENABLE fN
J31 9BsERVE,SES PAR CINTROL IG STATUS,OFF
J32 OJSERVE,3ES P,;R C1NTRlL SIG STATUS,NflT USED
J33 3B6ERVE,SE6

Exhibit G. TCD-B1 Unformatted Functional Data Working File

*LIST TCU-B

026 OBSERVE UNIT 18 STATUS PAR ON k NflT READY
027 OBSERVE SES PlVwEw STATUS ENABLED
028 OBSERVE SES PflwER .:TATUS NOT USED
029 OBSERVE SES Pnwfl=R STATU3 OFF
030 OBSERVE SES PAR CNTR SIG ST ENABLE OtN
031 OBSERVE SES PV4R CNFRL SIG ST nOFF
032 OBSERVE SEi PAR CITt.- SIG ST NOT USFI)
J33 DL3)LRVE

Exhibit H. TCD-B Formatted Functional Data Perm File
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